Purpose: To review data and results from past surveys of prosthodontists sponsored and conducted by the American College of Prosthodontists (ACP). Specifically, results are examined and presented from the most recently conducted survey in 2017. Trends and changes in characteristics impacting the private practice of prosthodontists over time are discussed using results from six surveys completed in
The American Dental Association (ADA) has reported that the total number of practicing dentists in the United States reached 195,722 in 2015, or 60.9 dentists per capita. 1 The ADA further finds that, under the most likely scenario, the per capita supply of dentists in the United States will continue to increase through the year 2035. Even after adjusting for projected declines in hours worked by dentists and a projected reduction in patient visits per dentist, the projected supply of dentists per capita is still expected to increase. 1 While the supply of dentists per capita is expected to continue to increase, others have projected a lower rate of growth in dental spending compared to previous years. 2 A decline in national expenditures for dental care is an indicator of a decline in aggregate demand for dental services among the U.S. population. During the years since 2000, dental expenditure growth has been lower than the growth in expenditures occurring prior to 2000. 3 Over the two decades prior to the year 2000, dental expenditures grew at an inflation-adjusted average annual rate of 1.8% per year. Over the period 2000 to 2015, the average annual rate of growth in dental expenditures declined to 0.4%. In 2017 inflation-adjusted dental expenditures reached a level that exceeded the previous high in expenditures that occurred in 2005. 3 Projected increases in the number of practicing dentists, together with a continued flat level of dental expenditures, could signal a period of excess capacity where the amount of care that could be provided exceeds the amount of dental care demanded. The ADA has also found that the share of national health expenditures represented by dental expenditures was 4.5% in the year 2000 but has declined to 3.7% in 2016. 4 Dentist earnings reflect the amount and type of dental services rendered to patients, as well as a partial indicator of the economic health of the dental care industry. Average dentist earnings (both general dentists and specialists in private practice) have trended downward since the recession of 2007 to 2009. In 2017, the ADA reported that the average earnings of both general dentists and specialists had increased in both 2016 and 2017 but still had not reached pre-recession level earnings. 5 The American College of Prosthodontists (ACP) reports that the average net income of private practicing prosthodontists has also trended downward since 2007, and while an increase occurred in 2016, the level of net income for prosthodontists has not yet returned to the levels reported in 2007. 6, 7 Both the practice of dentistry in general and the practice of prosthodontics specifically have been under economic and practice pressures over at least the last decade. These changes and pressures have caused some to more closely examine the population needs for dentists and the structure of the current dental care system. Improvements in oral health, lower expenditures per patient, and dental school graduation class sizes have caused some to be concerned about a future excess supply of dentists. 8 The ADA has reported that demand for care revealed by dental utilization has remained level for working-age adults and children, and is up slightly for the elderly. 9 Projecting the demand for dental care is difficult, particularly if fundamental structural changes are taking place in the economy. Such forecasts also should consider factors such as size and characteristics of the population, changes in oral health conditions, economic outlook in both the overall economy and within the dental care sector, the state of public and private dental insurance, and ease of access to dental care. 10 Existing conditions in the practice of dentistry have induced some to argue that the dental care system in the United States needs major reforms.
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Potential changes in the conditions and trends in the practice of prosthodontics, together with projections of changes in future needs for care, induced the ACP to initiate a series of surveys focused on the private practice of prosthodontics. 12 The data and information from the surveys are used by the ACP to assist with development of activities to enhance and encourage dentists to consider the specialty profession of prosthodontics and monitor the changes and trends occurring in the private practice of prosthodontics.
The purpose of this article is to present new information about the private practice of prosthodontists in the United States obtained from the 2017 Survey of Prosthodontists. 13 The characteristics of prosthodontist private practice in 2016 are examined, and comparisons of the conditions of private practice are discussed based on the six historical surveys conducted by the ACP over time: 2002, 2005, 2008, 2011, 2014 , and 2017. [14] [15] [16] [17] [18] Several characteristics based on the 2017 survey are reviewed, including prosthodontist age and gender, years since graduation from dental school and years since completion of residency, employment of staff, hours in the practice and hours treating patients, and financial conditions of practice (billings, expenses, staff wages, and net income of prosthodontists).
Materials and methods
The ACP sponsored and funded the 2017 Survey of Prosthodontists. The survey was designed as an Internet survey and was open for response from March 6, 2017 to June 5, 2017. The survey questionnaire was structured and designed by ACP staff using Survey Monkey. ACP staff also tested and revised the survey. The survey was designed so that it could be taken only once per respondent. The survey design allowed for respondents to begin the questionnaire and then return to finish later, providing the opportunity for them to gather financial information and provide more accurate responses A request to participate in the 2017 survey was sent by email to 3781 prosthodontists members and nonmembers of the ACP. A series of follow-up emails were sent to those prosthodontists who had not responded to the initial announcement about the survey. The final number of respondents to the survey was 659, representing an overall response rate of 17.4%.
Results
Selected results from the 2017 survey are shown in Table 1 for prosthodontist age, gender, years since key activity dates, and regional location. Several of the questions included in the survey could be answered by all respondents, not merely respondents in private practice. Table 1 contains results for prosthodontists who indicated they practiced in the United States. Among the 659 total respondents, 612 indicated they practice in the United States. Among these 612 respondents practicing in the United States, 294 are in private practice full-time, and 127 are in private practice on a part-time basis. The age distribution was similar between all respondents to the survey and respondents in private practice (Table 1) . A slight difference is shown for respondents in the age group of 65+ years, likely reflecting the inclusion of retired individuals in the "all prosthodontists" results compared to active private practitioners. The distribution of respondents by gender and the average (mean) age of respondents was similar for the two groups ( Table 1 ). Note that the 95% confidence interval of the mean (95% CI) is included for the calculated mean values. The difference in the mean age by gender is significant and was Table 1 including graduation from dental school, completion of residency, and starting practice as a prosthodontist. The mean number of years for these activities does not differ significantly between all respondents and private practice. The similarity of years since residency and years since starting practice as a prosthodontist suggests the respondents entered practice soon after completion of residency. The average (mean) number of years between graduation from dental school and completion of residency was about 5 years. Table 2 contains survey results reflecting employment status. Throughout the remainder of this article, reported survey results are based on 421 respondents who identified themselves as in private practice full-or part-time. The results shown in Table 2 were derived from a four-part question about employment characteristics (Table 3) . Most respondents reported they were the sole proprietor (the only owner) in the private practice. Another 12% reported they were a partial owner of the practice while the remaining indicated they were employed by the practice or practiced as independent contractors. Table 3 includes greater detail about employment characteristics related to corporate status, employment status, independent contractor status, and the basis for compensating employees for all respondents in private practice and by gender. Respondents were asked if any of the employment characteristics shown in Table 3 applied in their private practice. In many cases, the percentage of male versus female responses was similar. There were some interesting differences by gender. In terms of practice organization, a lower percentage of females reported that a professional corporation applied to them. More females than males indicated none of the characteristics listed under "Practice Organization" applied to them. A larger percentage of males indicated that sole proprietorship and S-Corporation applied to them. More females reported that none of the characteristics listed under "Employment Status" in Table 3 applied to them. More females reported that "salary based" employee compensation applied to them compared to male respondents. A higher percentage of females reported that some of the compensation characteristics applied to them. For most male and female respondents, independent contractor status did not apply ( Table 3) .
The remainder of this article contains a review of the survey results related to percent of patients treated by practitioner age and gender; hours spent by the prosthodontist in the office and treating patients; source of patient referrals to prosthodontists in private practice; percent of time by prosthodontic procedures; expenses of the practice; employment and wages of key practice staff; gross receipts of the practice; percent of receipts by type of prosthodontic procedure; and the net income of prosthodontists in private practice.
The percentage of patients treated in private practice by patient age groups is shown in Figure 1 . More than 60% of prosthodontics patients were 55 years of age or older including 38% who were 65 years or older. Almost half (45%) of patients were in the age group of 35 to 64 years of age. Although not included in Figure 1 , the distribution of patients by age group generally does not vary by whether the respondent is a solo or nonsolo practitioner or by gender. The youngest respondents treated the highest percent of patients under age 35, and the oldest treated the highest percent of patients 65 years and older. Again, not shown in Figure 1 , respondents reported that, on average, 54% of their patients were female and 46% were male. The senior prosthodontists (65 years or older) reported that 56% of patients were female compared to 51% for the youngest respondents.
The amount of time devoted to providing care to patients is both a reflection of demand for care and the quality of care rendered. Figure 2 contains a comparison of hours per week in the office and treating patients. The largest percentage of respondents indicated they were in the office 40 to 49 hours per week. Almost 40% reported they spent 30 to 39 hours per week treating patients. The mean number of hours per week in the practice and treating patients is also shown for various groups of respondents in Figure 3 , including all respondents, solo/nonsolo practitioners, gender, and respondent age groups. Except for the "All" group in Figure 3 , the darker bars are the mean hours in the practice and the lighter bars represent the mean hours treating patients. All groups exceeded an average of 30 hours per week in the practice with the lowest average hours for female respondents and the highest average hours for respondents in solo practice. The mean number of hours per week treating patients was lowest for female respondents and highest for respondents aged 45 to 54 years.
Respondents reported the percent of their patients who were referred from various sources including general dentists, periodontists, oral maxillofacial surgery, orthodontists, other dentists/specialists, patients, patient self-referral and all other sources. For all respondents shown in Figure 4 , patients and general dentists together represented almost half of all referrals. Patients are an important source of referrals (including self-referral), while dentists and other specialists represented slightly more than half of all referrals. In comparison, patients and general dentists were the two primary sources of referrals for solo prosthodontists (52%), males (49%), and the youngest (42%), and oldest (50%) respondents. Other results reported by respondents indicated that patients and patient self-referral were the two primary sources for nonsolo respondents (42%); general dentists and patient self-referral for female respondents (40%); and, patients and patient self-referral for respondents 45 to 54 years of age (59%).
The percent of time spent and the percent of receipts received from providing selected procedures are shown in Figure 5 . The percent of time and percent of receipts reflects a level of effort rendered by the practicing prosthodontist as well as a more specific demand for care faced by prosthodontists. Among all respondents (Fig 5) , the three procedures involving both the largest percent of time and the largest percent of receipts included fixed prosthodontics, implant restoration, and diagnosis/preventive care. Although not shown in Figure 5 , these were also the top three procedures requiring the largest percent of time among other selected respondent groups including solo versus nonsolo practitioners, female versus male, and practitioner age. The top three procedures based on percent of practice receipts varied slightly among some of these same selected subgroups of prosthodontists. Fixed prosthodontics, implant restoration, and diagnosis and prevention were the top three procedure groups based on percent of receipts for nonsolo both genders, and for practitioners younger than 55 years. The top three procedures based on percent of receipts for solo practitioners and respondents 55 years and older were implant restoration, fixed prosthodontics, and complete dentures.
Practice expenses are a measure of the cost to the practice for use of the resources necessary for the provision of care to patients. Figure 6 contains average practice expenses for two groups including all respondents and respondents who incurred an expense. Some respondents reported they did not incur an expense (e.g., mortgage or dentist salary) and reported a zero ($0) expense. In all cases, the average expense for those who incurred the expense exceeded the mean expense among all respondents particularly for the salary expenses. Among all respondents (including those not incurring an expense), the single largest expense was for staff salaries, and among those respondents incurring an expense, the single largest expense was for dentist/prosthodontist salaries. The total salary expense in the practice represented 55% of all expenses among total respondents and 62% among respondents incurring an expense. For both respondent groups, the six largest expense categories included staff salaries, dentist/prosthodontist salaries, officer salaries, commercial lab expenses, supplies expense, and other expenses (not identified). The total of these six expenses represented 81% of all expenses for both groups of respondents.
Employment of staff is a significant expense in the delivery of prosthodontic care. In 2016, the average amount of staff salary expense reached $214,410 and $242,700 including staff fringe benefits. Eighty-one percent of all staff were reported to be full-time. For purposes of these staffing estimates, if a respondent reported a staff person worked part-time, that response was counted as one person. Data were not available from the survey to estimate full-time equivalency. The average number of staff employed by respondents in a solo practice was 6.0 staff compared to an average of 14.1 staff for a nonsolo practice. Female respondents reported they were in practices with an average of 9.0 staff compared to 9.85 staff reported by male respondents. The youngest respondents reported an average of 12.61 staff, compared to 7.48 reported by the oldest respondents. Respondents who were 45 to 54 years of age reported an average of 7.8 staff based on 20 respondents (significantly different than zero; p < 0.00001; 95% confidence interval for the mean number of staff: 4.9 to 10.7). Figure 7 contains the distribution of the average number of staff across several types of staff reported by respondents. The five most frequently employed staff included dental assistants, dental hygienists, receptionists, other professional staff and business staff and represented 81% of the total staff. Dental assistants were the most frequently reported staff.
Among the respondents in practices that paid staff salaries, the average paid for salaries was $287,160, which represents $29,480 per practice staff based on the average number of staff of 9.74. Including fringe benefits, expenses averaged $33,690 per staff person. Respondents were also asked to report the wages paid per hour for dental hygienists and dental assistants. Based on respondents, the average wage paid per hour for dental hygienists was $39.70. The average hygienist wage ranged from $38.47 paid by solo practices to $42.15 paid by nonsolo practices. There was no statistical difference in wages paid per hour to hygienists between the overall wage of $39.70 and wages paid by solo versus nonsolo practices, wages reported by male and female dentists, or wages paid in practices by age of respondent. The average wage paid for dental assistants was $21.10 per hour in 2016. The average dental assistant wage ranged from $19.00 paid by practices of respondents aged 45 to 54 years to the highest wage of $23.00 paid in nonsolo practices. The only statistically significant difference in wages paid was between solo practices ($20.30) and nonsolo practices ($23.00) [p = .0325; 95% confidence interval: $0.23 to $5.13].
While practice expenses reflect the cost to the practice to use various resources to produce and render prosthodontic care, practice revenues (receipts) are the economic returns to the practice for rendering patient care and are the primary source for reimbursing all economic resources. The average (mean) practice gross receipts was reported to be $1,112,790, and the median receipts value is $886,105. The percent of respondents by various level of practice receipts are shown in Figure 8 . Almost half of respondents reported practice receipts of $1 million or more. The average (mean) and median gross receipts for each of four receipt groups are shown in Figure 9 .
Respondents were asked to report the total number of prosthodontists treating patients in their private practice. The mean gross receipts per prosthodontist reached $834,050 and the median amount was $695,450. In comparison, the mean gross receipts per solo practitioner was $1,040,460 and a median of $876,060. The estimated mean gross receipts per practice owner was $1,005,590 and the median gross receipts per owner was $886,105.
Net income of prosthodontists in private practice was defined in the survey as income received after payment of practice expenses, business taxes and commissions, bonuses, and/or dividends. The 2016 average net income was $231,140, and the median net income was $178,000. The average net income was calculated using all respondents combined, regardless of their Respondents who were owners in their practice reported net income of $353,660 compared to an average of $120,370 for respondents who were nonowners in their practice. The youngest ($198,985 ) and the oldest ($244,030) respondents reported the lowest average net income compared to an average of $291,590 for prosthodontists age 45 to 54 years. Male respondents reported net earnings of $256,470, compared to $122,190 for females. It should be noted that 26 female respondents reported their 2016 net income. While a statistical test indicated that female net earnings were significantly greater than zero, the 95% confidence interval was relatively wide ($67,000 to $177,000), indicating a lower reliability of the mean estimate of female prosthodontist net earnings. Twenty-two respondents aged 45 to 54 reported their net income for 2016. A 95% confidence interval for mean net income for this group was $179,000 to $404,000. Respondents also reported "other" income related to their practice of prosthodontics. The mean amount of total income from the practice of prosthodontics (net income plus other income) reported by respondents was $263, 850, including an average of $32,500 of other income. The average total income for solo practitioners was $310,490, including an average of $27,720 of other income.
Discussion
The ACP has sponsored and conducted surveys of prosthodontists in the years 2002, 2005, 2008, 2011, 2014 , and 2017. The first four surveys were conducted as regular mail surveys, while the 2014 and 2017 surveys were conducted as an Internet survey. The purpose of the surveys was to periodically obtain data and information about the practice of prosthodontics in the United States focusing on prosthodontists in private practice. The data and information from the survey have been used by the ACP to assist with development of activities to enhance the specialty of prosthodontics and to encourage dentists to consider the specialty. The data from the survey can also be used to assist the ACP with its career development programs.
The results from these six surveys are used to examine six different points in time over the last 15 years (2001-2016) . Figure 10 contains data about the average age of survey respondents (prosthodontists) and the percent of respondents by three age groups. The average age of respondents increased by about 4 years from 2001 to 2010. Since 2010, the average age has declined by about 3 years, suggesting a net increase in the younger age groups. Over the same period, there has also been a decline in the percentage of respondents in the age group of 45 to 54 years. The percent of the youngest practitioners declined over the period 2001 to 2010, but has increased since then. The percent of oldest is a mirror image of the youngest group with the percent in the oldest group increasing from 2001 to 2010 and then decreasing in 2013 and 2016. The lines depicted in Figure 10 should not be interpreted as continuous time series data. The chart markers on the lines depict the data point for each of the six survey years. Note also the left vertical axis applies to the mean age by year and the right vertical axis applies to the percent of respondents by year.
Since the first survey was conducted, there has been a decline in the size of a prosthodontist practice (Fig 11) . The percent of respondents reporting they were a solo practitioner has declined from 2001 to 2016. By 2016, the percent of respondents in a solo practice was almost equal to the percent of respondents reporting they were part of a nonsolo practice (52% solo vs. 48% nonsolo).
The average number of years since completing residency increased from 2001 to 2010 (Fig 12) . Since 2010, average years since residency declined, possibly reflecting a growing population of younger prosthodontists. Age and years since residency are not equivalent measures of experience by prosthodontists, but the two measures are positively correlated so that larger average measures of both are indicators of greater experience. A simple regression between years since completion of residency and prosthodontist age revealed an r-squared value of 88.9% (a correlation coefficient of 94.3%). 19 The percent of respondents reporting 10 to 29 years since residency has declined in each year of the survey. The percent of respondents in the group of less than 10 years since residency has increased each survey year during the period of 2004 to 2013. The percent of respondents with the most years of experience (30 years or more in Fig 12) increased from 2001 to 2010, but has modestly decreased since then.
The annual hours spent in the office and treating patients (Fig 13) indicate a moderate decline in both series over the period 2001 to 2016. The annual hours in the practice have declined at an estimated rate of 4.25% per year compared to an average annual decline of 3.71% for annual hours treating patients. An examination of the individual series for hours treating patients per week and the number of weeks worked showed a slight decline in hours per week of 0.67% per year and virtually no change in the number of weeks worked per year. The decline in the number of hours treating patients per week appears to be the dominant factor influencing the slight decline in the annual number of hours treating patients.
About 14% of practice time was spent rendering diagnostic and preventive care ranging from 10.7% in 2001 to a high of 17.1% in both 2007 and 2016. Operative care averaged about 12% of time treating patients ranging from a low of 10.5% in 2013 to a high of 13.0% in 2004. An average of 9.7% of treatment time was spent on a combined set of procedures including TMD treatments, sleep apnea disorders, other maxillofacial care, consulting with patients, orthodontic treatments, periodontal treatments, and other care. About 64% of treatment time, on average over the period of 2001 to 2016 (Fig 14) , was spent providing denture treatments, fixed prosthodontics, and implant care (supported restoration and surgical placement). Over the 15-year period, the percent of time in denture care has been declining modestly, while the average percent of time in fixed prosthodontics has declined at an average annual rate of 1.7% even though an upturn occurred in 2016. The average percent time in implant care has increased at an average rate of 2.4% per year since 2001. Over the 15-year period there has been some change in the ranking of percent of time in treatment. In 2001, the largest percent time was spent in fixed prosthodontics followed by dentures and implant care. By 2016, the largest percent time was spent in implant care, followed by fixed prosthodontics and dentures. Figure 15 contains two series of gross receipts per prosthodontist as a measure of productivity. Nominal gross receipts per prosthodontist are stated in terms of the value of the dollar in each of the individual survey years. Real (or constant dollar) gross receipts per prosthodontist are held constant to the value of the dollar in the year 2016 as applied in Figure 15 . The real gross receipts reveal the changes in gross receipts from survey year to survey year holding the value of a dollar constant (i.e., adjusted for inflation using the dental component of Consumer Price Index). Although not a complete measure, the average net income of individuals is often used as an indicator of the economic healthiness of an industry. Net income of prosthodontists reflects the general economic conditions of practice on both the revenue side of practice (demand) and the costs of operating the practice (supply). The mean nominal net income reported by respondents in 2016 was $231,140, which was about $6,000 higher (2.6% increase) than the average net income reported in who were owners in the practice reported average net income that has consistently been higher than average net income for all prosthodontists (Fig 18) . Respondents who were nonowners in the practice consistently reported lower incomes compared to all prosthodontists. While the average net income of nonowners has remained relatively constant, the average constant dollar net income of owners has modestly increased since 2001.
The age of practitioners and the average net income are important elements to help understand the return to the individual prosthodontist from entering dental school, residency, and the practice of prosthodontists. 21 Age is an indicator of the amount of experience, and it is expected that the youngest prosthodontists will have lower net earnings as they work to gain experience. The oldest prosthodontists will likely have net income reflecting their choices between practice and retirement. The practitioners in the middle age groups are expected to reflect the period of highest net incomes. Figure 19 contains data about the net incomes reported by prosthodontists in five age groups and for the years 2001, 2007, and 2016 (sometimes referred to as age-earnings curves 22 ). Each of the charts in Figure 19 tend to reflect an inverted "U" shape where the lower net incomes are reported by the youngest and oldest groups of respondents. The 35-to 64-year age group reveals the highest net incomes for each year. The age-earnings curves have drifted downward over time, suggesting that the constant dollar net income has declined at all age groups. That is, for each age group shown in Figure 19 There are limitations inherent in the survey results presented in this article. While comparisons have been made over time, the data are not true time series data. Only six data points in time have been examined and compared. No information is available for the accumulated 10 years between the survey years. Another limitation is the methodology used for conducting the survey was changed during the period of the surveys. The surveys for 2002 to 2011 were conducted as regular mail surveys, while the 2014 and 2017 surveys were conducted over the Internet.
It is yet to be determined whether or how the change in data collection methodology might have impacted the response to the survey. As a final limitation, the survey response rates have declined over time. In general, the mean estimates presented in the article are less reliable in the more recent surveys due to smaller sample sizes.
Conclusions
Results of the 2017 Survey of Prosthodontists were as follows:
1. The average respondent was 50.0 years old and in practice for 18.4 years since their residency program, spending 1342 hours per year treating patients for an average net income of $231,140 in 2016.
2. In general, solo prosthodontic practice has continued to decline over time as nonsolo private practice arrangements appear to be increasing in popularity. The percentage of respondents reporting involvement in solo vs nonsolo practice was nearly equal. 3. The largest referral sources to a prosthodontic private practice are patients referring other patients followed by referrals from general dentists. Interestingly, the third highest category of referrals are patients who have selfreferred themselves to a private practice prosthodontist. 4. Exactly two thirds of patients in a prosthodontic private practice are 35 to 74 years of age. 5. The typical staff of a prosthodontics practice includes a dental assistant, a dental hygienist, and a receptionist. 6. The three largest expenses in a prosthodontics private practice were related to salaries (staff salary, dentist/prosthodontist salary, and officer salary). 7. Since 2007, the private practice of prosthodontics has continued to face economically challenging conditions. 8. The average age of prosthodontists increased until 2010 and then declined. The percent of prosthodontists in the 45 to 54 age group (sometimes referred to as the most productive years of practice) have generally declined over the entire period (2001-2016).
9. Both annual hours in the practice and hours treating patients have declined modestly at slightly less than 1% per year over the period of the surveys. 
